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I.  Product Development for Cownose Ray 
 Principal Investigator, Robert A. Fisher, CF 06-04, July 1, 2006 to September 30, 2011 
 
II.  Executive Summary 
 
 Various products from cownose ray were investigated within this project, from various human 
consumption products to bait for other fisheries.  Collaborative efforts to demonstrate commodity 
use for the ray was performed between academia and various industries, including: fishing, 
seafood, pharmaceutical, pet food, and clothing. Products rendered for human consumption show 
tremendous potential, however, strong and effective consumer education together with dedicated 
commercial harvesting of ray is needed for products penetration into the various markets.  
Though cownose ray flesh maintains health-wise benefits of a low fat protein source, consumer 
acceptance of fish which deviates from the engrained idea that fish should be white and flaky, is 
paramount for ray market expansion.  Likewise, without a sustainable supply of ray from a 
targeted or by-catch fishery, other viable ray product forms, as liver oil, cartilage, skin (leather), 
and bait markets will remain skeptical and hesitant to invest in products without consistent 
production.  This project identified plausible markets for the cownose ray resource in the 
Chesapeake Bay, while also complimenting other funded projects (Fishery Resource Grants and 




A. Overarching goal(s) of the project. 
Collaborating with fishermen and seafood processors, cownose rays from various 
locations in the Chesapeake Bay were harvested and process for both, biological 
information and for various marketable products.  Engaging all stakeholders in this 
project, from fisher through processor/distributor to consumer, was deemed highly 
important to establish economic viability of marketing cownose ray.  Biological 
information derived from this effort was incorporated in a large NOAA funded project 
assessing the cownose ray population in the bay to support sustainable harvesting of ray 
if a commercial harvest was initiated.  
 
B. Hypotheses (if applicable) and objectives of the project.  
 





A.  Detailed description of the work that was performed. 
  See Attachment. 
 
B. Project management:  List individuals and/or organizations actually performing the work 
and how it was done. 
 
This project was managed and performed by Robert Fisher, Virginia Sea Grant Marine 
Advisory Services, Virginia Institute of Marine Science, College of William and Mary.  
Work was performed by Fisher with collaboration with Virginia Marine Products Board, 
Virginia Marine Resources Commission, various local watermen, shellfish aquaculture 
companies, seafood processors/distributors, exporters, Virginia Tech colleagues, VIMS 
colleagues, individual chefs, culinary Institutes, and various external industries 
[pharmaceutical, leather tanning, fishing (bait usage), and food and supplement 
nutritional testing labs. 
  
V. Findings - See Attachment. 
 
A. Actual accomplishments and findings. 
 
1) This project provided additional ray population information and was incorporated into a 
NOAA report which is positioned to be used by management if a commercial fishery is 
established.  (NA07NMF4570324; Fisher, R.A. 2010.  Life history, trophic ecology and 
prey handling by cownose ray, Rhinoptera bonasus, from Chesapeake Bay.  VIMS 
Marine Resource Report No. 2010-20, VSG-10-25). 
 
This project also provide industry with baseline product information, as nutritional and 
proximate values, processing controls, fresh product shelf life, chef trials and consumer 
education, as well as domestic and export market penetration avenues for various product 
forms.       
 
B. Description of need, if any, for additional work. 
 
Marketing a seafood product which does not adhere to traditional consumer perceptions 
of seafood needs a vigorous education component for successful penetration.  Education 
on cownose ray was greatly needed, and subsequently provided by this project through all 
stages of product utilization, starting with the fishermen and extending through the 
processor, distributor, retailer, and end user (restaurants and consumers).  Extensive 
effort was given to familiarize cownose ray in the market chain throughout this project 
period.  However, continuation of the education component is needed, as well as 
consistently available ray product(s) for further expansion of cownose ray markets to be 
realized.  
 
VII.  Applications 
 
Outputs and management outcomes achieved.  Outputs are defined as products (e.g. publications, 
models) or activities that lead to outcomes (changes in user knowledge or action).    
 
Management and/or regulatory related outcomes from this project included: 
 
2) Final report to NOAA (NA07NMF4570324); Fisher, R.A. 2010.  Life history, trophic 
ecology and prey handling by cownose ray, Rhinoptera bonasus, from Chesapeake Bay.  
VIMS Marine Resource Report No. 2010-20, VSG-10-25. 
 
3) HACCP plan for processed ray products for human consumption. 
  
A.   Outputs 
 
i. New fundamental or applied knowledge 
Final report to NOAA (NA07NMF4570324); Fisher, R.A. 2010.  Life history, trophic 
ecology and prey handling by cownose ray, Rhinoptera bonasus, from Chesapeake Bay.  
VIMS Marine Resource Report No. 2010-20, VSG-10-25. 
 
ii. Scientific publications 
iii. Patents 
iv. New methods and technology 
  See HACCP plan  
 
v. New or advanced tools (e.g. models, biomarkers) 
vi. Workshops 
vii. Presentations 
viii. Outreach activities/products (e.g. website, newsletter articles) 
 
Cownose ray products were featured at two Marine Science Days held at VIMS (2007, 
2008).   Whole cownose ray were presented during an education lecture on the species 
and how ray is harvested and processed, followed by preparation of several different ray 
dishes by invited chef for attendees to try. 
 
Cownose ray was featured at the Chef Symposium held at VIMS in 2009.  This education 
event brings chefs and culinary students from around the state together for lectures and 
cooking demonstrations in which credit hours are earned (110 in attendance).  A lecture 
on cownose ray was given, which included specie specific biological information, 
harvesting and processing, and nutritional/proximal profiles of ray flesh, followed by 
cooking demonstrations by several chefs using different ray recipes.    
 
Media Day was held (2008) at a large oyster company (collaborator with this work) with 
local and regional media coverage detailing the situation of cownose ray predation on 
oysters.  An invited chef, culinary instructor at regional college, demonstrated various 
market cuts of cownose ray and cooked 2 different dishes for media personnel testing.  
Newspaper and magazine coverage resulted from this event providing information to the 
public on cownose ray-oyster interaction and the availability of ray products (with 
recipes) for consuming.  Working with this chef, 10 recipes for cownose ray was 
formulated and publicized.   
 
Article published in the Virginia Marine Resource Bulletin (2007) highlighted 
contributions made by this project.  “Everybody Loves Ray,” Virginia Marine Resource 
Bulletin, Vol. 39, No. 2, 2007.     
(http://vaseagrant.vims.edu/wp-content/uploads/2011/04/vmrb_summer07.pdf) 
 





Describe the extent to which the project goals and objectives were attained.  Provide explanation 
for modification of goals and objectives. 
 
This project allowed for initial marketing attempts for various cownose ray products.  
Fundamental information was generated providing the basis from which further product 
developing and marketing efforts may expand.  Attempts to establish a commodity value for 
cownose ray was curtailed largely due to wholesaler/distributor reluctance to prioritize ray as a 
new product, further suppressing consumer experience with, and education on this species as a 
food source.  A stronger and more concerted buy-in from all aspects of seafood product 
marketing (harvester, processor, distributor, wholesaler, retailer, and academia/state marketing 
agencies/culinary groups), will need to be established and maintained for successful marketing of 







































































































Sample Sensory APC@35°C Total Coliform E. coli Sensory APC@35°C Total Coliform E. coli
Evaluation cfu/g cfu/g cfu/g Evaluation cfu/g cfu/g cfu/g
Initial Quality: a fresh, no off odors 4,100 < 2 < 2
b good red color 3,600 < 2 < 2
2 Days storage: 40 a fresh, no off odors 4,600 4 < 2 45 a fresh, no off odors 7,400 4 4
40 b good red color 4,800 4 < 2 45 b good red color 4,200 2 2
40 c No Ammonia 2,300 4 < 2 45 c No Ammonia 3,300 8 < 2
5 Days storage 40 a fresh, no off odors 1,900 4 < 2 45 a fresh, no off odors 17,000 380 < 2
40 b good red color 1,300 8 < 2 45 b good red color 46,000 48 < 2
40 c No Ammonia 3,700 14 6 45 c No Ammonia 10,000 160 < 2
7 Days storage: 40 a fresh, no off odors 4,600 4 < 2 45 a slight sour 500,000 > 5,000 > 5,000
40 b good red color 2,100 24 < 2 45 b OK, no Ammonia 580,000 > 5,000 > 5,000
40 c No Ammonia 8,300 44 < 2 45 c OK, no Ammonia 140,000 260 < 10
9 Days storage: 40 a no off odors 12,000 28 < 2 45 a slightly sour 9,400,000 45,000 1,000
40 b color good 19,000 8 < 2 45 b brownish meat 2,000,000 > 50,000 < 10
40 c No Ammonia 27,000 44 < 2 45 c slightly mushy 1,400,000 4,000 < 10
12 Days storage: 40 a sl. fecal odor, brown 500,000 910 750 45 a sour, mushy
40 b OK, no Ammonia 900,000 80 < 10 45 b brown meat 















































































Lipid class composition of cow nose ray liver oil. 
Lipid Class Weight Percent (%) 
Triacylglycerol 98.7 
Free Fatty Acid 0.9 
Polar Lipids 0.4 
 





















































































Ray Liver Oil Heavy Metals determination (note levels reported in part per billion) 
  
All heavy metals tested were below action levels. 
 
Cadmium  <10 PPB 
Arsenic  26600.0 PPB 
Lead   <10 PPB 
Mercury  11.2 PPB 

















































Ribbed mussel (local);      0.8 whelk/trap  Hsc: 16.0 whelk/trap 
Hard clam (M. mercenaria);     10.0 whelk/trap  Hsc: 30.6 whelk/trap 
Surf clam (S. solidissima);    13.2 whelk/trap  Hsc: 35.7 whelk/trap 
Shrimp heads;       0.6 whelk/trap  Hsc: 37.6 whelk/trap 
Knobby whelk (crushed);      2.5 whelk/trap  Hsc: 18.5 whelks/trap 
Cow/Bull hide;      0.0 whelk/trap  Hsc 37.7 whelk/trap 
HSC Hemolymph/surf clam processing waste/gelatin chub; 



































































































































              
 
   
 
 
 
 
 
Marketing Logo for cownose ray 
  
  
  
